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DETAILED ACTION 

1. The amendment filed on June 27, 2006 has been received and considered. By 
this amendment, claims 1,7-11, and 15-17 have been amended, claims 4 and 14 have 
been cancelled, and claims 1-3, 5-13, and 15-17 are now pending in the application. 

Response to Arguments 

2. Applicant's arguments filed June 27, 2006 regarding the rejections of claims 1-17 
under 35 USC 102(e) as being anticipated by Casavant, have been fully considered but 
they are not persuasive. Applicant argues that Casavant fails to disclose monitoring 
respiratory activity while an output capacitor is charging or delivering diaphragmatic 
pacing if respiratory arrest is detected and the output capacitor has not finished 
charging. Specifically, at page 7, In. 8-1 1 , of the response, Applicant concedes that the 
Casavant reference discusses delivering phrenic nerve stimulation while an output 
capacitor is charging, but fails to suggest monitoring respiratory activity. At paragraph 
34, Casavant discloses that stimulation is applied to the phrenic nerves in order to 
facilitate a more normal respiration pattern. Therefore, the Examiner takes the position 
that the apparatus of Casavant inherently detects respiratory activity in order to 
determine the rate and level of the phrenic nerve stimulation (see paragraph 73 and 74). 
At Figure 5, Casavant discloses delivering diaphragmatic pacing if respiratory arrest is 
detected and the output capacitor has not finished charging (see steps 246 and 248). 

3. Applicant's arguments with respect to claims 1-17 have been considered but are 
moot in view of the new ground(s) of rejection. 



Application/Control Number: 10/669,154 
Art Unit: 3766 



Page 3 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1-3, 5-13, and 15-17 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Casavant et al. (U.S. 2004/0088015), herein Casavant. Regarding claim 
1, Casavant discloses an implantable medical device for diaphragmatic stimulation 
which includes ventricular sensing and shock channels (see paragraph 28, In. 4-10 and 
paragraph 48, In. 12-14), a controller 114 (see paragraph 6, In. 1-3 and paragraph 57, 
In. 1-4), and thoracic impedance and diaphragmatic pacing channels (see paragraph 16 
and paragraph 48, In. 12-14). Further, the controller of Casavant is programmed to 
begins charging an output capacitor of the ventricular shock channel when ventricular 
fibrillation is detected, deliver diaphragmatic pacing if respiratory arrest is detected and 
only if the output capacitor has not finished charging, and deliver a shock pulse after the 
output capacitor is charged (see Figure 5). At paragraph 34, Casavant discloses that 
stimulation is applied to the phrenic nerves in order to facilitate a more normal 
respiration pattern. Therefore, the Examiner takes the position that the apparatus of 
Casavant inherently detects respiratory activity in order to determine the rate and level 
of the phrenic nerve stimulation (see paragraph 73 and 74). 
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6. Regarding claim 2, Casavant discloses that the diaphragmatic pacing channel 
may also be used to deliver cardiac pacing pulses (see paragraph 48, In. 11-12). 

7. Regarding claim 3, Casavant discloses that the diaphragmatic pacing pulses may 
be applied at an amplitude of 20 volts (see paragraph 59, In. 9-10), which is within the 
range of 1 0 to 30 volts. 

8. Regarding claim 5, Casavant discloses a feedback loop in Figure 5 that 
determines whether one or more shock pulses applied to the heart result in a 
termination of the ventricular fibrillation. If the fibrillation is still detected, the device of 
Casavant evaluates whether shock or pacing is required and delivers the specified 
therapy. Diaphragmatic pacing pulses are applied if it is determined that a previous 
shock pulse failed to terminate the ventricular fibrillation (see Figure 5). 

9. Regarding claim 6, Casavant discloses that a diaphragmatic pacing pulse may 
be delivered during a ventricular refractory period of a ventricular sense (see paragraph 
36, In. 16-19). 

10. Regarding claim 7, as previously discussed, at paragraph 34, Casavant discloses 
that stimulation is applied to the phrenic nerves in order to facilitate a more normal 
respiration pattern. Therefore, the Examiner takes the position that the controller of 
Casavant is inherently programmed to monitor for respiratory activity after successful 
termination of the ventricular fibrillation by the shock pulse in order to determine the rate 
and level of the phrenic nerve stimulation (see paragraph 73 and 74). Further, 
Casavant discloses that a diaphragmatic pacing pulse may be delivered during a 
ventricular refractory period of a ventricular sense (see paragraph 36, In. 16-19). 
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11. Regarding claim 8, Casavant discloses an implantable medical device for 
diaphragmatic stimulation which includes ventricular sensing and shock channels (see 
paragraph 28, In. 4-10 and paragraph 48, In. 12-14), a controller 114 (see paragraph 6, 
In. 1-3 and paragraph 57, In. 1-4), and thoracic impedance and diaphragmatic pacing 
channels (see paragraph 16 and paragraph 48, In. 12-14). Further, the controller of 
Casavant is programmed to begins charging an output capacitor of the ventricular shock 
channel when ventricular fibrillation is detected, deliver diaphragmatic pacing if 
respiratory arrest is detected and only if the output capacitor has not finished charging, 
and deliver a shock pulse after the output capacitor is charged (see Figure 5). At 
paragraph 34, Casavant discloses that stimulation is applied to the phrenic nerves in 
order to facilitate a more normal respiration pattern. Therefore, the Examiner takes the 
position that the apparatus of Casavant inherently detects respiratory activity in order to 
determine the rate and level of the phrenic nerve stimulation (see paragraph 73 and 74). 

12. Regarding claim 9, as previously discussed, at paragraph 34, Casavant discloses 
that stimulation is applied to the phrenic nerves in order to facilitate a more normal 
respiration pattern. Therefore, the Examiner takes the position that the controller of 
Casavant is inherently programmed to monitor for respiratory activity after successful 
termination of the ventricular fibrillation by the shock pulse in order to determine the rate 
and level of the phrenic nerve stimulation (see paragraph 73 and 74). Further, 
Casavant discloses that a diaphragmatic pacing pulse may be delivered during a 
ventricular refractory period of a ventricular sense (see paragraph 36, In. 16-19). 
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13. Regarding claim 10, Casavant discloses a feedback loop in Figure 5 that 
determines whether one or more shock pulses applied to the heart result in a 
termination of the ventricular fibrillation. If the fibrillation is still detected, the device of 
Casavant evaluates whether shock or pacing is required and delivers the specified 
therapy. Diaphragmatic pacing pulses are applied if it is determined that a previous 
shock pulse failed to terminate the ventricular fibrillation (see Figure 5). 

14. Regarding claim 11, Casavant discloses an implantable medical device that 
performs the method of monitoring a ventricular sensing channel in order to detect 
ventricular fibrillation (see paragraph 28, In. 4-10 and paragraph 48, In. 12-14), begin 
charging an output capacitor of the ventricular shock channel when ventricular 
fibrillation is detected (see step 244 in Figure 5), delivering diaphragmatic pacing upon 
detection of respiratory arrest only if the output capacitor is not finished charging (see 
step 246 in Figure 5), and delivering shock therapy through a ventricular shock channel 
after the output capacitor has charged (see step 250 in Figure 5). At paragraph 34, 
Casavant discloses that stimulation is applied to the phrenic nerves in order to facilitate 
a more normal respiration pattern. Therefore, the Examiner takes the position that the 
apparatus of Casavant inherently detects respiratory activity in order to determine the 
rate and level of the phrenic nerve stimulation (see paragraph 73 and 74). 

15. Regarding claim 12, Casavant discloses that the diaphragmatic pacing is 
delivered as pacing pulses to the phrenic nerve (see paragraph 36, In. 16-19). 
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16. Regarding claim 13, Casavant discloses that the diaphragmatic pacing pulses 
may be applied at an amplitude of 20 volts (see paragraph 59, In. 9-10), which is within 
the range of 10 to 30 volts. 

17. Regarding claim 15, Casavant discloses a feedback loop in Figure 5 that 
determines whether one or more shock pulses applied to the heart result in a 
termination of the ventricular fibrillation. If the fibrillation is still detected, the device of 
Casavant evaluates whether shock or pacing is required and delivers the specified 
therapy. Diaphragmatic pacing pulses are applied if it is determined that a previous 
shock pulse failed to terminate the ventricular fibrillation (see Figure 5). 

18. Regarding claim 16, Casavant discloses delivering diaphragmatic pacing through 
a cardiac pacing channel (see Figure 1). 

19. Regarding claim 17, as previously discussed, at paragraph 34, Casavant 
discloses that stimulation is applied to the phrenic nerves in order to facilitate a more 
normal respiration pattern. Therefore, the Examiner takes the position that the 
controller of Casavant is inherently programmed to monitor for respiratory activity after 
successful termination of the ventricular fibrillation by the shock pulse in order to 
determine the rate and level of the phrenic nerve stimulation (see paragraph 73 and 74). 
Further, Casavant discloses that a diaphragmatic pacing pulse may be delivered during 
a ventricular refractory period of a ventricular sense (see paragraph 36, In. 16-19). 
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Claim Rejections - 35 USC § 103 

20. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

21. Claims 1-3, 5-13, and 15-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Scheiner in view of Min et al. (U.S. Patent No. 5,836,976, cited by 
applicant), herein Min. Regarding claims 1, 8, and 11, Scheiner discloses a method and 
apparatus for diaphragmatic pacing which includes ventricular sensing and shock 
channels (see col. 3, In. 59-60 and col. 4, In. 3-7), a controller (see col. 5, In. 63-67 and 
col. 6, In. 1-3), and thoracic impedance and diaphragmatic pacing channels (see col. 5, 
In. 65-67 and col. 6, In. 1-3). Further, the controller of Scheiner is programmed to 
deliver a shock pulse when ventricular fibrillation is detected and deliver a 
diaphragmatic pacing pulse when no respiratory activity is detected (see col. 6, In. 9-14 
and 19-21). Scheiner fails to disclose charging an output capacitor when ventricular 
fibrillation is detected, monitoring respiratory activity while the output capacitor is 
charging, delivering diaphragmatic stimulation if respiratory arrest is detected and only if 
the output capacitor has not finished charging, and delivering a shock pulse after the 
output capacitor is charged. Min discloses a system while correlates the delivery of a 
cardioversion therapy to an optimum phase of the respiratory cycle which includes a 
controller which charges an output capacitor when ventricular fibrillation is detected, 
monitors respiratory activity while the output capacitor is charging, delivers 
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diaphragmatic stimulation if respiratory arrest is detected and only if the output capacitor 
has not finished charging, and delivers a shock pulse after the output capacitor is 
charged (see col. 6, In. 9-22). The controller of Min is utilized in order to effect delivery 
of therapy when the impedance between the stimulation electrodes is minimized (see 
col. 1, In. 28-29). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time of the invention to utilize the controller and control steps taught by 
Min, in the method and apparatus of Scheiner, in order to effect delivery of therapy 
when the impedance between the stimulation electrodes is minimized. 

22. Regarding claim 2, Scheiner discloses that the diaphragmatic pacing channel 
may also be used to deliver cardiac pacing pulses (see col. 4, In. 7-9). 

23. Regarding claims 3 and 13, Scheiner discloses that the diaphragmatic pacing 
pulse is on the order of 0.2 to 14 volts (see col. 4, In. 62-65), which is within the range of 
10 to 30 volts. 

24. Regarding claims 5, 10, and 15, the control steps taught by Min include 
delivering a diaphragmatic pacing pulse when both respiratory arrest and ventricular 
fibrillation are detected only after one or more shock pulses are unsuccessful in 
termination the ventricular fibrillation (see Figure 5). 

25. Regarding claim 6, Scheiner discloses that a diaphragmatic pacing pulse may be 
delivered during a ventricular refractory period after a ventricular sense (see col. 9, In. 
29-30). 

26. Regarding claims 7, 9, and 17, Scheiner illustrates in Figure 7 that a 
diaphragmatic pacing pulse may be delivered during ventricular fibrillation while the 



Application/Control Number: 10/669,154 Page 10 

Art Unit: 3766 

device prepares to deliver a shock pulse. Further, the control steps taught by Min 
include monitoring for respiratory activity after successful termination of the ventricular 
fibrillation by the shock pulse and delivering a diaphragmatic pacing pulse during a 
ventricular refractory period after a ventricular sense if respiratory arrest is detected. 

27. Regarding claim 12, Scheiner discloses that the diaphragmatic pacing is 
delivered as pacing pulses to the phrenic nerve (see col. 3, In. 43). 

28. Regarding claim 16, Scheiner discloses delivering diaphragmatic pacing through 
a cardiac pacing channel (see Figures 1A and 1B). 

Conclusion 

29. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tammie Heller whose telephone number is 571-272- 
1986. The examiner can normally be reached on Monday through Friday from 7am until 
3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert E. Pezzuto can be reached on 571-272-6996. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





Tammie K. Heller 
Patent Examiner 
Art Unit 3766 



Supervisory Patent Examiner 
Art Unit 3766 



TKH 



